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REGIONAL PATTERN OF PATELLAR CARTILAGE LOSS
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Purpose: Previous work has established that malalignment im-
pacts the magnitude and distribution of femorotibial cartilage loss
in OA. The relationship between malalignment and cartilage loss
in the patella has, however, not been established.
Here we investigate the regional pattern and magnitude of patel-
lar cartilage loss in a community-recruited cohort of participants
with mild to moderate femorotibial OA. Speciﬁcally we study the
impact of valgus and varus malalignment on the regional carti-
lage loss in the medial, central and lateral aspect of the patella.
Methods: 180 persons from the community with clinical and
radiographic (KLG 2 or 3) OA (age 66±11y, BMI 30.2±6.1, 76%
women) were studied. Knee alignment was measured from full
limb X-rays: 77 subjects had neutral alignment, 58 had varus
(> +2° deviation) and 45 had valgus malalignment (< -2°). Axial
1.5 mm FLASHwe MR images were acquired at 1.5 and 3.0
Tesla at baseline and 26.2 ± 5.4 months later. Segmentation of
the patellar subchondral bone area (tAB) and cartilage surface
areas (AC) was performed with blinding readers to the order
of acquisition. All segmentations were quality controlled by one
expert. Computation of the cartilage volume (VC) and cartilage
thickness over the entire tAB (ThCtAB) was ﬁrst performed for
the total patellar cartilage plate. A regional algorithm was then
applied to automatically divide the patellar cartilage into 2 re-
gions along the main patellar ridge (medial and lateral facet,
respectively), and alternatively into 3 regions (central, medial,
lateral), using proprietary software (Chondrometrics GmbH, Ain-
ring, Germany). For each of the region the mean change (MC)
in patellar cartilage thickness was determined in % (per annum),
the SRM (standardized response mean = MC/SD of the change),
and the signiﬁcance of the change (paired t-test).
Results: The annual patellar cartilage volume loss was 1.8 ±
3.1% (SRM = -0.55; p < 0.0001) and the reduction in ThCtAB
was 1.8 ± 3.0% (SRM = -0.60; p < 0.0001). The cartilage loss
was similar in participants with valgus and varus malalignment
and tended to be lower than in persons with neutral alignment
(Table 1).
When dividing the patellar into 2 subregions (see Fig. 1), no
signiﬁcant difference (paired t-test) of progression in the medial
(-1.8 ± 3.6%) and lateral (-1.6 ± 3.6%) facet were observed.
When dividing it into 3 subregions, however, the progression in
the central aspect of the patella (-2.0 ± 4.1%) tended to be
higher than in the medial aspect (-1.6 ± 3.8%, difference not
statistically signiﬁcant), and it was signiﬁcantly (p < 0.05) higher
than in the lateral aspect of the patella (-1.5 ± 4.1%). There was
no obvious impact of malalignment on the regional pattern of
patellar cartilage loss (Table 1).
Abstract 303 – Table 1. Mean patellar cartilage loss (MC) in % and SRM per year in neutral, valgus and varus knees
Neutral (n=77) Valgus (n=45) Varus (n=58)
MC (%) SRM MC (%) SRM MC (%) SRM
Total patella VC -2.1% -0.56 -1.5% -0.48 -1.5% -0.61
Total patella ThCtAB -2.4% -0.66 -1.5% -0.55 -1.4% -0.55
Medial patella (2 regions) -2.5% -0.58 -1.4% -0.48 -1.3% -0.42
Lateral patella (2 regions) -1.7% -0.42 -1.4% -0.39 -1.4% -0.48
Central patella (3 regions) -2.5% -0.49 -1.7% -0.43 -1.6% -0.55
Medial patella (3 regions) -2.2% -0.48 -1.2% -0.34 -1.2% -0.33
Lateral patella (3 regions) -1.8% -0.39 -1.1% -0.28 -1.3% -0.36
Figure 1
Conclusions: Patellar cartilage loss occurred at a rate of about
1.8% per annum in subjects with mild to moderate femorotibial
OA. The cartilage loss was observed to be somewhat higher in
the central compared with the medial and lateral aspect of the
patellar cartilage. The regional pattern of cartilage loss did not
appear to be inﬂuenced by varus and valgus malignment of the
knee.
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INTERRELATIONSHIPBETWEEN TRABECULAR BONE
AND ARTICULAR CARTILAGE OF THE KNEE JOINT IN
EARLY OA USING PARALLEL MRI AT 3T
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Purpose: The aim of the study was to use high-resolution MRI
to evaluate the relationship between trabecular bone changes
and articular cartilage degeneration in distal femur and proximal
tibia of OA knee at 3T.
Methods: Sixteen healthy controls and sixteen patients with
mild OA were studied using 3T MRI (GE Signa scanner) and
8 channel phased-array knee coil. Axial 3D GRAPPA-based
Fiesta-c images were acquired in order to quantify the trabec-
ular bone structure. Six different compartments were deﬁned
for bone analysis: femur (F), lateral and medial femoral condyle
(LFC, MFC), tibia (T) and lateral and medial tibia (LT, MT).
Trabecular structure was evaluated by computing the following
parameters: apparent bone fraction - app. BV/TV, apparent tra-
becular number - app. Tb.N [1/mm], apparent trabecular spacing
- app. Tb.Sp [mm] and apparent trabecular thickness - app. Tb.Th
[mm]. For cartilage analysis, sagittal images were acquired: 3D
high-resolution SPGR sequence, 3D T1rho mapping based on
spin-lock technique (time of spin-lock (TSL) = 0/10/40/80 ms,
spin-lock frequency = 500 Hz), and 3D T2 mapping acquired
with four TE = 4.1/14.5/25/45.9 ms. Four compartments were
deﬁned for cartilage analysis: medial and lateral femoral condyle
(MFC, LFC) and medial and lateral tibia (MT, LT). High-resolution
